The aim of this work is to assess the association between vasculogenic erectile dysfunction (ED) and coronary artery disease in men above the age of 40 y. The study included 40 patients above 40 y of age with vasculogenic ED of more than 3 months duration. A dynamic duplex study after intracavernosal injection of a bimix solution (60 mg papaverine þ 2 mg phentolamine mesylate) was carried out using a color ultrasound machine. The patients underwent a stress ECG test, carried out on a motor-driven treadmill according to the 'Bruce Protocol'. A total of 12 patients were diagnosed with positive ischemic heart disease (IHD). Their mean peak systolic velocity (PSV) was PSV ¼ 19.58 cm/s. In all, patients were diagnosed with negative IHD; their mean PSV was 36.21 cm/s. A statistically significant difference was observed between patients with positive IHD and patients with negative IHD regarding PSV (P ¼ 0.003). The sensitivity of a PSV of less than 35 cm/s in predicting IHD was 50% with a specificity of 100%. Positive predictive value for abnormal stress ECG to predict a PSV of less than 35 cm/s was 100%. In conclusion, the PSV of cavernosal arteries is a reliable measure for predicting IHD in patients with vasculogenic ED. Patients with a PSV of less than 35 cm/s should be referred for cardiologic assessment as they carry a real risk of having silent IHD.
Introduction
Erection is a hemodynamic event and accordingly, erectile dysfunction (ED) may be closely related to ischemic heart disease (IHD). 1 Several risk factors are shared by ED and atherosclerotic vascular disease (eg IHD); among these are smoking, hyperlipidemias, hypertension and diabetes mellitus. This observation underlies a common vascular pathology. 2 Myocardial ischemia and peripheral arteriopathy are often associated with arteriogenic impotence. Vasculogenic impotence has been reported as the first sign of a generalized arteriopathy. 3 Mittleman and Siscovick 4 suggested that physicians should check for IHD that can be diagnosed by the exercise tests prior to starting treatment for ED. The presence of silent coexisting myocardial ischemia should be considered in men who present with ED, particularly when they have other cardiovascular risk factors. 5 The aim of this work is to assess the association between vasculogenic ED and coronary artery disease in men above the age of 40 y.
Patients and methods
The study included 40 patients above 40 y of age with vasculogenic ED of more than 3 months duration. All patients underwent a full history taking and physical examination including general and local genital examination. The laboratory tests performed included random blood sugar, serum testosterone and serum prolactin.
Dynamic duplex ultrasound evaluation
A dynamic duplex study after intracavernosal injection of a bimix solution (60 mg papaverine þ 2 mg phentolamine mesylate) was carried out using color ultrasound machine with a 7.5 MHz linear array transducer with a color flow mapping capability (Esaote Biomedica AU3, Italy). A mean peak systolic velocity (PSV) above 35 cm/s was considered to indicate normal arterial function, between 25 and 35 cm/s borderline arterial function and below 25 cm/s arterial insufficiency.
Stress ECG testing
The test was carried out on a motor-driven treadmill according to the 'Bruce Protocol'. Patients were instructed to stop all medications 24 h before the test. Patients with unstable angina, heart failure, very high blood pressure or significant dysrhythmias were not exercised. The patients were tested either after an overnight fast or at least fasting for 4 h after a light meal. Patients were informed of the test, the details of its procedure and the potential hazards of the testing. During the test, blood pressure and complete 12-leads ECG were recorded by the end of each stage. Exercise was continued by the patient until terminated because of one of the following reasons: exhaustion, reaching the predicted maximum heart rate for the age, appearance and progression of symptoms, appearance and progression of S-T depression and development of frequent or serious ventricular dysrhythmias.
Postexercise period
A complete 12-lead ECG was recorded immediately and after 1, 3 and 6 min together with blood pressure measurement. Brief pulmonary auscultation was performed for riles and wheezes. Cardiac auscultation was carried out as quickly as possible to detect any possible exercise-induced mitral regurgitation or atrial or ventricular gallops. Postexercise observation was continued for 6 min or until all exerciseinduced abnormalities had disappeared. 
Interpretation of the results of exercise testing

Data management and statistical analysis
The data were coded and entered on an IBM compatible package SPSS vera.9. 0. The data were summarized using the mean and standard deviation for quantitative variables and percent for qualitative data. Differences between the studied groups were assessed using the w 2 test for qualitative data.
Results
Analysis of penile duplex results of the whole sample (40 patients) and its relation with stress ECG findings is illustrated in Table 1 . Table 2 shows the relation between stress ECG findings and PSV readings. Table 1 illustrates cavernous artery data in both patient groups. Table 2 shows ECG findings in relation to cavernous artery PSV. A statistically significant difference between patients with positive IHD and patients with negative IHD was found regarding PSV (P ¼ 0.003).
Sensitivity of a PSV of less than 35 cm/s in predicting IHD was 50% with a specificity of 100%. Positive predictive value for abnormal stress 
Discussion
Arterial disease, which is the most frequent affection in the middle aged and elderly male population, is largely implicated in the pathogenesis and etiology of impotence. Recognition of the role of arterial disease is important not only with respect to the treatment of impotence but also with respect to the prevention of more serious complications such as IHD, myocardial infarction (MI), cerebrovascular disease, stroke or intermittent claudication and gangrene. 6 In a study by Greenstein et al, 7 an association between diminution in the quality of male sexual function and ischemic coronary disease has been suggested.
ED and cardiovascular disease share many important and common risk factors, including diabetes mellitus, hypertension, dyslipidemia and smoking. 8 It is difficult to predict IHD from the presence or absence of cardiovascular risk factors alone. In a study conducted by Kawanishi et al, 1 cardiovascular risk factors including advanced age, hyperlipidemia, diabetes mellitus, hypertension, smoking and obesity were not sufficient indicators, due to their low sensitivity and low specificity. Also in the same year, Kim et al 9 conducted a study to define the potential predictors of asymptomatic IHD in patients with vasculogenic ED. They suggested that cardiovascular evaluation might be indicated for patients with vasculogenic ED who are nonresponders to the pharmacologic erection tests. On the other hand, Burchardt et al 10 demonstrated the importance of ED in prediction of cardiovascular complications in patients with hypertension.
In our study, we found that the PSV value was an important predictor of IHD. Patients with low PSV values were more susceptible to IHD than those with normal values. In the study conducted by Kawanishi et al (2001) , 1 patients with a PSV value of less than 35 cm/s had a 41.9% incidence of IHD. Our results confirm these findings. Patients in our study with a PSV of less than 35 cm/s had 50% incidence of IHD. From another angle, we found that 100% of patients with IHD had a PSV less than 35 cm/s.
We conclude that the PSV of cavernosal arteriesmeasured after intracavernous injection of vasoactive substances-is a reliable measure for predicting IHD in patients with vasculogenic ED. Patients with a PSV of less than 35 cm/s should be referred for cardiologic assessment as they carry a real risk of having silent IHD. Correlation between penile duplex findings and stress electrocardiography R Shamloul et al
